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(54) INK CARTRIDGE RECYCLING METHOD AND SYSTEM, AND READABLE STORAGE MEDIUM 
AND RECYCLED INK CARTRIDGE

(57) The present disclosure discloses a method for
reusing an ink cartridge, a system thereof, a readable
storage medium and a reused ink cartridge, which belong
to ink cartridge in printing field. The method includes de-
tecting each of a plurality of heating elements in the ink
cartridge, wherein the plurality of heating elements are
located on both sides of nozzles of the ink cartridge; de-

termining one of the plurality of heating elements which
is not matched with a printer as a target heating element
according to detecting result; and burning out the target
heating element. Therefore, the target heating element
will not be detected, the ink cartridge will match with the
printer in new version, resulting in the ink cartridge can
be reused and applied in the printer in new version.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a regional phase of PCT pat-
ent application PCT/CN2019/076019 filed on February
25, 2019, which claims all benefits from China Patent
Application No. 201811097022.9, filed on September 20,
2018, in the State Intellectual Property Office of China,
the content of which is hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a method for
reusing an ink cartridge, a system thereof, a readable
storage medium and a reused ink cartridge.

BACKGROUND

[0003] In recent years, inkjet printing technology has
become more and more mature, and the number of inkjet
printing products and printing consumables are increas-
ing. An ink cartridge is usually used as a disposable prod-
uct, so a large number of ink cartridges are discarded
causing environmental pollution and a waste of resourc-
es. With increasing public awareness on conservation of
resources and environmental protection, reusing ink car-
tridges has gradually become a trend in printer develop-
ment.
[0004] When the ink cartridge is used in a printer, noz-
zles of an inkjet head is generally controlled to eject ink
by a plurality of heating elements. Due to fast updating
speed of printers and ink cartridges, matching ink car-
tridges to different versions of printers becomes difficult.
In general, new versions of printers and ink cartridges
have a reduced number of heating elements. When a
previous ink cartridge is used on a new printer, the new
printers may detect the previous ink cartridge is not com-
patible and give an error message. Thus, the previous
ink cartridge cannot be used on the new printer. As a
result, a large number of the previous ink cartridges can-
not be used even with ink refilling technology.

SUMMARY

[0005] In order to solve the above technology difficulty,
a method for reusing an ink cartridge, a system thereof,
a readable storage medium and a reused ink cartridge
are provided.
[0006] The present application provides a method for
reusing an ink cartridge, which can include the following
steps:

detecting a plurality of heating elements in the ink
cartridge, wherein the plurality of heating elements
are located on both sides of nozzles of the ink car-
tridge;
determining one of the plurality of heating elements

which is not matched or used (i.e., incompatible) with
a printer as a target heating element according to a
detecting result; and
burning out the target heating element.

[0007] In the method of reusing the ink cartridge, each
of the plurality of heating elements in the ink cartridge is
detected; one of the plurality of heating elements not
matched or used (i.e., incompatible) with the printer is
determined as the target heating element and will be
burned out. Therefore, the target heating element will not
be detected, the ink cartridge will be compatible with the
printer in new version, resulting in the ink cartridge can
be reused and applied in the printer in new version.
[0008] In an embodiment, the step of burning out the
target heating element further includes:
turning on one end of the target heating element; and
applying a driving signal to the other end of the target
heating element.
[0009] In an embodiment, the step of turning on one
end of the target heating element further includes:
sending a target signal to the ink cartridge, and turning
on a control tube of the ink cartridge according to the
target signal in order to turn on one end of the target
heating element.
[0010] The step of applying the driving signal to the
other end of the target heating element further includes:
applying a high-voltage pulse signal to the other end of
the target heating element.
[0011] In an embodiment, after the step of applying the
driving signal to the other end of the target heating ele-
ment the method further includes:

applying a first detecting signal to the other end of
the target heating element, receiving a first feedback
signal of the other end of the target heating element,
and judging if the target heating element is burned
out or not according to the first feedback signal;
if the target heating element is not burned out, re-
peating the step of applying the driving signal to the
other end of the target heating element.

[0012] In an embodiment, the first feedback signal in-
cludes an electric potential of drive end of the target heat-
ing element. The step of judging if the target heating el-
ement is burned out or not according to the first feedback
signal further includes:
if the electric potential of drive end of the target heating
element is the same as an electric potential of the first
detecting signal, judging that the target heating element
is burned out.
[0013] In an embodiment, the detecting result includes
state information of each of the plurality of heating ele-
ments.
[0014] The step of determining one of the plurality of
heating elements as the target heating element accord-
ing to the detecting result further includes:
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obtaining state information of preset heating ele-
ments, wherein the preset heating elements match-
es and are used and compatible with the printer;
determining one of the plurality of heating elements
as the target heating element according to the state
information of each of the plurality of heating ele-
ments and the state information of preset heating
elements.

[0015] In an embodiment, the state information of each
of the plurality of heating elements is detected by follow-
ing steps:

turning on one end of one of the plurality of heating
elements, and applying a second detecting signal to
the other end of the one of the plurality of heating
elements; and
obtaining a second feedback signal of the one of the
plurality of heating elements, and obtaining the state
information of each of the plurality of heating ele-
ments according to the second feedback signal.

[0016] In an embodiment, the step of turning on one
end of the one of the plurality of heating elements in-
cludes following steps:
sending a selected signal to the ink cartridge, turning on
a control tube of the ink cartridge according to the select-
ed signal in order to turn on one end of the one of the
plurality of heating elements.
[0017] The step of applying a second detecting signal
to the other end of the one of the plurality of heating el-
ements includes following steps:
applying a preset low-voltage signal to the other end of
the one of the plurality of heating elements.
[0018] In an embodiment, the second feedback signal
can include the electric potential of the drive end of the
target heating element. The step of obtaining the state
information of each of the plurality of heating elements
according to the second feedback signal further includes:
if the electric potential of the drive end of one of the plu-
rality of heating elements is different from an electric po-
tential of the second detecting signal, judging that the
one of the plurality of heating elements is normal.
[0019] The present disclosure further provides a sys-
tem of reusing an ink cartridge, wherein including:

an element detecting unit configured for detecting
each of a plurality of heating elements in the ink car-
tridge, wherein the plurality of heating elements are
located on both sides of nozzles of the ink cartridge;
an element analyzing unit configured for determining
one of the plurality of heating elements not matched
or used with a printer as a target heating element
according to a detecting result; and
an element operating unit configured for burning out
the target heating element.

[0020] In the system of reusing the ink cartridge, each

of the plurality of heating elements in the ink cartridge is
detected; one of the plurality of heating elements not
matched or used with the printer is determined as the
target heating element and will be burned out. Therefore,
the target heating element will not be detected, the ink
cartridge will match with the printer in new version, re-
sulting in the ink cartridge can be reused and applied in
the printer in new version.
[0021] In an embodiment, the element operating unit
can turn on one end of the target heating element, and
apply a driving signal to the other end of the target heating
element.
[0022] In an embodiment, the element operating unit
can send a target signal to the ink cartridge, and turn on
a control tube of the ink cartridge according to the target
signal in order to turn on one end of the target heating
element.
[0023] The element operating unit can applying a high-
voltage pulse signal to the other end of the target heating
element.
[0024] In an embodiment, the element operating unit
can apply a first detecting signal to the other end of the
target heating element, receive a first feedback signal of
the other end of the target heating element, and judge if
the target heating element is burned out or not according
to the first feedback signal.
[0025] In an embodiment, the first feedback signal can
include an electric potential of drive end of the target heat-
ing element. If the electric potential of drive end of the
target heating element is the same as an electric potential
of the first detecting signal, judging that the target heating
element is burned out.
[0026] In an embodiment, the detecting result can in-
clude state information of each of the plurality of heating
elements.
[0027] In an embodiment, the element analyzing unit
can obtain state information of preset heating elements,
wherein the preset heating elements matches and are
used and compatible with the printer.
[0028] In an embodiment, the element detecting unit
can turn on one end of the one of the plurality of heating
elements, apply a second detecting signal to the other
end of the one of the plurality of heating elements, and
obtain the state information of each of the plurality of
heating elements according to the second feedback sig-
nal.
[0029] In an embodiment, the element detecting unit
can send a selected signal to the ink cartridge, turning
on a control tube of the ink cartridge according to the
selected signal in order to turn on one end of the one of
the plurality of heating elements.
[0030] The element detecting unit can apply a preset
low-voltage signal to the other end of the one of the plu-
rality of heating elements.
[0031] In an embodiment, the second feedback signal
can include the electric potential of the drive end of the
target heating element. If the electric potential of the drive
end of one of the plurality of heating elements is different
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from an electric potential of the second detecting signal,
the element detecting unit can judge that the one of the
plurality of heating elements is normal.
[0032] The present disclosure further provides a read-
able storage medium including an executable program.
The executable program is executed by a processor to
perform the steps of the method for reusing the ink car-
tridge.
[0033] In the readable storage medium can perform
the following steps of the method for reusing the ink car-
tridge by the executable program. Each of the plurality
of heating elements in the ink cartridge is detected. One
of the plurality of heating elements not matched or used
with the printer is determined as the target heating ele-
ment and will be burned out. Therefore, the target heating
element will not be detected, the ink cartridge will match
and now can be used with the printer in the new version.
[0034] The present disclosure further provides a re-
used ink cartridge including a plurality of heating ele-
ments, the plurality of heating elements are located on
both sides of nozzles of the reused ink cartridge.
[0035] The plurality of heating elements include a tar-
get heating element not matched or used with a new print-
er, wherein the target heating element is burned out.
[0036] The reused ink cartridge includes the plurality
of heating elements located on sides of nozzles of the
reused ink cartridge. The plurality of heating elements
includes a target heating element not matched or used
with a printer and burned out, that is, the target heating
element cannot be used normally. Therefore, when the
reused ink cartridge is applied in the printer in new ver-
sion, the target heating element will not be detected, and
the ink cartridge will match with the printer in new version.
That is, the ink cartridge can be reused and applied in
the printer in new version.
[0037] In an embodiment, the reused ink cartridge fur-
ther includes a plurality of control tubes and a heating
element controller connected to the plurality of control
tubes;
each of the plurality of heating elements is correspond-
ingly connected to one of the plurality of control tubes;
the heating element controller is configured for receiving
a target signal, and turning on one of the plurality of con-
trol tubes correspondingly, in order to turn on one end of
the target heating element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038]

FIG. 1 is a schematic view of working principle of an
ink cartridge in an embodiment of the present dis-
closure.
FIG. 2 is a schematic view of an ink cartridge with
nozzles in another embodiment.
FIG. 3 is a schematic view of distribution of a plurality
of heating elements of an ink cartridge in another
embodiment.

FIG. 4 is a flow chart of a method for reusing an ink
cartridge in another embodiment.
FIG. 5 is a schematic view showing hardware of a
plurality of heating elements in an ink cartridge in an
embodiment.
FIG. 6 is a schematic view showing a step of burning
out the target heating element in an embodiment.
FIG. 7 is a flow chart showing a step of burning out
the target heating element in an embodiment.
FIG. 8 is another flow chart showing a step of burning
out the target heating element in another embodi-
ment.
FIG. 9 is a schematic view of a system of reusing an
ink cartridge in an embodiment.
FIG. 10 is a schematic view of distribution of a plu-
rality of heating elements of a reused ink cartridge
in an embodiment.
FIG. 11 is a schematic view of a reused ink cartridge
in an embodiment
FIG. 12 is a schematic view of an equipment of burn-
ing out an ink cartridge in an embodiment.
FIG. 13 is a flow chart of a burning out device of ink
cartridge in an embodiment.

DETAILED DESCRIPTION

[0039] The present disclosure will be further described
in detail below with reference to the drawings and specific
embodiments, in order to better understand the objective,
the technical solution and the advantage of the present
disclosure. It should be understood that the specific em-
bodiments described herein are merely illustrative and
are not intended to limit the scope of the disclosure.
[0040] It should be noted that the term "first" or "sec-
ond" according to the embodiment of the present disclo-
sure is merely a similar object, and does not represent a
specific ordering for the object. It can be understood that
the "first" or "second" can be interchanged in order when
permitted. It should be understood that the "first" or "sec-
ond" distinguished objects may be interchanged as ap-
propriate to enable embodiments of the present disclo-
sure described herein to be implemented in a sequence
other than those illustrated or described herein.
[0041] A reused ink cartridge in the present disclosure
can be applied in an embodiment of FIG. 1. A printing
method called the "hot bubble" method includes the fol-
lowing: an inkjet head is rapidly heated by a heating el-
ement; ink in the inkjet head is vaporized to generate
bubbles, the bubbles resulting in the ink being sprayed;
and the ink is ejected from an ink nozzle onto paper in a
speed of 3,000 to 6,200 points per second. When the
nozzle is close to the paper, a desired pattern can be
accurately formed on the paper.
[0042] Referring to FIG. 2, a structure of an ink car-
tridge with nozzles is provided. A printer OEM manufac-
turer (Original Equipment Manufacturer) may design an
ink cartridge with a plurality of heating elements to realize
printing complex graphics. The number of the plurality of
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heating elements can be labeled as "N". As shown in
FIG. 3, the plurality of heating elements of the ink car-
tridge is distributed on both sides of the one or more
nozzles, and heating element control logic on both sides
of the heating elements. When the ink cartridge moves
in the printer, some of the heating elements of the plurality
of heating elements will be selected or not selected by
the heating element control logic, and a desired pattern
can be smoothly printed by the printer. The number of
spraying points is determined by the number of heating
elements, and the more effective spraying points, the bet-
ter the printing quality.
[0043] When the OEM manufacturer makes new ink
cartridges and printers, in order to distinguish from older,
previously produced ink cartridges, the number of heat-
ing elements of the new ink cartridges has decreased.
This has no effect on the printing quality. However, when
applying the previously produced ink cartridge to a new
printer, the new printer can detect one or more redundant
heating elements or heating elements which do not cor-
respond to the new printer, indicating that the previous
ink cartridge is incompatible with the new printer (i.e.,
does not match the new printer), and produces an error
message, which does not allow the new printer to use
the previous ink cartridge.
[0044] In an ink cartridge market, there are a large
number of used ink cartridges in a previous version. Re-
cycling these used ink cartridges can greatly improve the
environment and reduce energy use, but since the dif-
ference number of heating elements designed by the
OEM manufacturer, these used ink cartridges in the pre-
vious version have been very difficult to recycle.
[0045] Referring to FIG. 4, a method for reusing an ink
cartridge in an embodiment is provided. The method can
include the following:
S110, detecting each of a plurality of heating elements
in the ink cartridge, wherein the plurality of heating ele-
ments is located on both sides of nozzles of the ink car-
tridge.
[0046] In step S110, the purpose of detecting each of
the plurality of heating elements in the ink cartridge is to
obtain the information of each of the plurality of heating
elements. The plurality of heating elements can be locat-
ed on two sides of nozzles and configured for spraying
ink. The number of nozzles can be one or more.
[0047] S120, determining the one or more of the plu-
rality of heating elements, which do not match or are com-
patible with a new printer, as a target heating element.
[0048] In step S120, the one or more of the plurality of
heating elements, which is not matched with a printer
can be a different heating element in the ink cartridge
and the ink cartridge can be applied in the printer.
[0049] S130, burning out the target heating element.
[0050] In step S130, after the target heating element
is burned out, the burned out target heating element will
not be detected and selected by the printer, thereby pre-
venting the printer from rejecting the ink cartridge as in-
compatible.

[0051] In this embodiment, each of the plurality of heat-
ing elements on both sides of the nozzles in the ink car-
tridge is detected. One or more of the plurality of heating
elements, which are not matched or compatible with the
new printer, is determined as the target heating element
and will be burned out. Therefore, the target heating el-
ement will not be detected and the ink cartridge will now
be usable with the printer.
[0052] It should be noted that the function of the plu-
rality of heating elements is to excite ink to spray. The
plurality of heating elements can be various devices to
generate heat controlled by an electrical signal, such as
a thermistor or the like.
[0053] Furthermore, the step of burning out the target
heating element further includes:
turning on one end of the target heating element; and
applying a driving signal to the other end of the target
heating element.
[0054] In this embodiment, the one end of the target
heating element can be turned on, and the driving signal
is applied to the other end of the target heating element.
Under the action of the driving signal, the target heating
element will be heated rapidly until burned out and dam-
aged. In the burned out and damaged state, the target
heating element will not have the heating function, and
the printer will not detect the target heating element when
the ink cartridge is to be operated, so that the ink cartridge
can be used normally in the printer.
[0055] Furthermore, the step of turning on one end of
the target heating element further includes:
sending a target signal to the ink cartridge, and turning
on a control tube of the ink cartridge according to the
target signal in order to turn on one end of the target
heating element.
[0056] The step of applying the driving signal to the
other end of the target heating element further includes:
applying a high-voltage pulse signal to the other end of
the target heating element.
[0057] In this embodiment, one end of the target heat-
ing element is turned on by the control tube. When the
control tube is turned on, one end of the target heating
element is turned on. The control tube can be turned on
through the target signal, so that the state of the target
heating element is controllable, and the target heating
element can be selected by the target signal. In addition,
a high-voltage pulse signal can be applied to the other
end of the target heating element. Since the high-voltage
pulse signal is an instantaneous high-voltage signal, it
can prevent the heating element from being heated rap-
idly and ink in the ink cartridge from spraying, and burn
out the target heating element at the same time.
[0058] Furthermore, the target signal can be sent to
the control tube of the ink cartridge through a level switch
circuit.
[0059] In another embodiment, after the step of apply-
ing the driving signal to the other end of the target heating
element, the method further includes:
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applying a first detecting signal to the other end of
the target heating element, obtaining a first feedback
signal of the other end of the target heating element,
and judging if the target heating element is burned
out or not according to the first feedback signal;
if the target heating element is not burned out, re-
peating the step of applying the driving signal to the
other end of the target heating element.

[0060] In this embodiment, after the driving signal is
applied to the other end of the target heating element,
the target heating element will be burned out for a period
of time. The first detecting signal can be applied after the
driving signal is applied. The first feedback signal can be
used to determine whether the target heating element is
burned out or not. If the target heating element is not
burned out according to the first feedback signal, it indi-
cates that time of applying the driving signal may be not
enough. The driving signal can be continuously applied
to the other end of the target heating element until the
target heating element is burned out, so that the target
heating element can be finally burned out and match
(e.g., compatible) with the printer.
[0061] Furthermore, the first detecting signal can be a
preset low-voltage signal.
[0062] Furthermore, the first feedback signal can in-
clude an electric potential of drive end of the target heat-
ing element. The step of judging if the target heating el-
ement is burned out or not according to the first feedback
signal further includes:
if the electric potential of drive end of the target heating
element is the same as an electric potential of the first
detecting signal, judging that the target heating element
is burned out.
[0063] After the target heating element is determined,
the first detecting signal is applied on the target heating
element. In the situation of the target heating element
connecting normally, the target heating element will be
turned on, and the electric potential of drive end of the
target heating element will change and be different from
the electric potential of the first detecting signal. If the
electric potential of drive end of the target heating ele-
ment is the same as the electric potential of the first de-
tecting signal, it means the target heating element is dam-
aged or connected in fault, and it also means the target
heating element is burned out. In this way, it can detect
whether the target heating element is burned out or not.
[0064] In detail, a driving end of each of the plurality of
heating elements can be connected to a power source.
When the target heating element is turned on, the electric
potential of drive end of the target heating element will
be decreased and different from the electric potential of
the first detecting signal. When the target heating ele-
ment is damaged, the electric potential of drive end of
the target heating element will not be declined and the
same as the electric potential of the first detecting signal.
According to the electric potential of the drive end of the
target heating element, it can be judged whether the tar-

get heating element is normal or not. The number of the
target heating element can be multiple and sequentially
burned and detected, since only one target heating ele-
ment can be selected each time. The driving end can be
the other end of the target heating element.
[0065] The detecting result can include state informa-
tion of each of the plurality of heating elements.
[0066] In another embodiment, the step of determining
one of the plurality of heating elements as the target heat-
ing element according to the detecting result further in-
cludes:

obtaining state information of preset heating ele-
ments, wherein the preset heating elements match-
es with the printer;
determining one of the plurality of heating elements
as the target heating element according to the state
information of each of the plurality of heating ele-
ments and the state information of preset heating
elements.

[0067] In this embodiment, when the heating element
is detected, the state information of each of the plurality
of heating elements can be obtained. The state informa-
tion of the preset heating elements matched with the
printer is obtained. By comparing the state information
of each of the plurality of heating elements to the state
information of the preset heating elements, the target
heating element can be quickly determined.
[0068] For example, if N heating elements in the ink
cartridge are detected in a normal working state, there
are only M heating elements which are needed and
matched with the printer in the ink cartridge, wherein M
is less than N. Then it can be determined that the (N-M)
heating elements in the ink cartridge are the target heat-
ing elements.
[0069] In another embodiment, the state information
of each of the plurality of heating elements is detected
by following steps:

turning on one end of one of the plurality of heating
elements, and applying a second detecting signal to
the other end of the one of the plurality of heating
elements;
obtaining a second feedback signal of the one of the
plurality of heating elements, and obtaining the state
information of each of the plurality of heating ele-
ments according to the second feedback signal.

[0070] In the embodiment, when detecting the heating
elements of the ink cartridge, one end of one of the heat-
ing elements can be turned on, and the other end of one
of the heating elements may be applied by the second
detecting signal. If the target heating element starts to
work under the action of the second detecting signal, the
state information of each of the plurality of heating ele-
ments can be obtained according to the second feedback
signal, and the detection result can be quickly obtained.
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[0071] In another embodiment, the step of turning on
one end of the one of the plurality of heating elements
can include the following steps:
sending a selected signal to the ink cartridge, turning on
a control tube of the ink cartridge according to the select-
ed signal in order to turn on one end of the one of the
plurality of heating elements;
[0072] The step of applying a second detecting signal
to the other end of the one of the plurality of heating el-
ements can include the following steps:
applying a preset low-voltage signal to the other end of
the one of the plurality of heating elements.
[0073] In this embodiment, the one end of the one of
the plurality of heating elements is electrically connected
through the control tube. When the control tube is turned
on, one end of the one of the plurality of heating elements
is electrically connected. The control tube can be con-
trolled by the selected signal, so the state of the heating
elements is controllable, and the heating elements to be
detected can be selected by the selected signal. In ad-
dition, a preset low-voltage signal is applied to the other
end of the one of the plurality of heating elements, and
the low-voltage signal can prevent the heating elements
from heating rapidly and causing the ink spraying, and
at the same time, detecting the plurality of heating ele-
ments can be completed. The second detecting signal
can be a preset low-voltage signal.
[0074] Furthermore, the second feedback signal can
include the electric potential of the drive end of the target
heating element. The step of obtaining the state informa-
tion of each of the plurality of heating elements according
to the second feedback signal further includes:
if the electric potential of the drive end of one of the plu-
rality of heating elements is different from an electric po-
tential of the second detecting signal, judging that the
one of the plurality of heating elements is normal.
[0075] After the one of the plurality of heating elements
is applied by the second detecting signal, if the electric
potential of the drive end of the one of the plurality of
heating elements is changed, it means the one of the
plurality of heating elements is connected normally and
can be turned on. If the electric potential of drive end of
the one of the plurality of heating elements is the same
as the electric potential of the second detecting signal, it
means the one of the plurality of heating elements is dam-
aged or connected in fault. In this way, it can detect the
state information of each of the plurality of heating ele-
ments.
[0076] In detail, the driving end of each of the plurality
of heating elements can be connected to the power
source. When one of the plurality of heating elements is
turned on, the electric potential of the drive end of the
plurality of heating elements will be declined and different
from the electric potential of the second detecting signal.
When the target heating element is damaged, the electric
potential of drive end of the one of the plurality of heating
elements will not be declined and the same as the electric
potential of the second detecting signal. According to the

electric potential of the drive end of the one of the plurality
of heating elements, it can be judged whether the one of
the plurality of heating elements is normal or not. The
plurality of heating elements can be sequentially detect-
ed, since only one heating element can be selected each
time. The driving end can be the other end of the one of
the plurality of heating elements.
[0077] In practical application, in order to detect the
quality of the heating elements in the ink cartridge, the
quality and type of the ink cartridge will be firstly detected
when the printer is just powered on, which is designed
by the OEM manufacturer. When the printer sends a de-
tecting signal to the heating elements, the heating ele-
ment control logic will select a corresponding heating el-
ements, and the heating elements gives a corresponding
feedback signal to the printer. When the feedback signal
is detected, it indicates there is a heating element and
the heating element works well. When the feedback sig-
nal is not detected, it indicates there is no heating element
or the heating element is damaged. In this way, the printer
can detect the quality of the heating elements in the ink
cartridge, thereby ensuring the quality of printing.
[0078] Referring to FIG. 5, the heating elements in the
ink cartridge can be selected by a heating element control
logic. The heating element control logic outputs N control
signals Vcn, and the control signal Vcn is connected to
a gate electrode of a control tube MNN. A source elec-
trode and a substrate of the control tube MNN are ground-
ed. A drain electrode of the control tube MNN is connect-
ed to the negative terminal of a heating element RN. A
positive terminal of the heating element RN is connected
to a high-voltage signal VHV, and the ink cartridge in-
cludes N sets of the heating elements.
[0079] In a printing process, when a voltage Vcn of the
gate electrode of the control tube MNN is controlled to
increase by the heating element control logic, the control
tube MNN will be turned on. The high voltage signal VHV
will up to 20-30V, causing the heating element RN to
rapidly be heated. Therefore, air bubbles will be gener-
ated in the nozzle of the ink cartridge, thereby causing
ink to be sprayed from the ink cartridge. When Vcn is
reduced, the control tube MNN will not turn on, and the
heating element RN will not be heated, so that the ink is
not sprayed. In a process of detecting whether the heat-
ing element works or not, the heating elements in the ink
cartridge will be sequentially selected. When the gate
voltage Vcn of the control tube MNN is controlled to in-
crease the heating element control logic, the control tube
MNN will be turned on. Then the VHV only gives a low
voltage signal of 3V. The heating element will be not heat-
ed rapidly, and the ink cartridge will not spray ink. How-
ever, the voltage at the VHV terminal will be reduced due
to the heating element. When the printer detects a low
feedback signal, it indicates that the heating element ex-
ists and has no damage. Correspondingly, when the
printer selects the corresponding heating element
through the heating element control logic and the feed-
back signal is high, it indicates that the heating element
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does not exist or is damaged.
[0080] The number of the heating elements of the ink
cartridge in the new version is less than the number of
the heating elements of ink cartridge in an older previous
version, and the new printer will detect whether the ink
cartridge have the heating elements of the ink cartridge
in the previous version in the corresponding positions.
When the new printer detects the heating elements of
the ink cartridge in the previous version, the ink cartridge
error message will be prompted, and the ink cartridge in
the previous version will not be used in the new printer
and discarded, resulting in a large environmental pollu-
tion.
[0081] Referring to FIG. 6, the printer will detect the
heating elements. If the ink cartridge in new version has
fewer heating elements than the ink cartridge in the pre-
vious version. The excessive heating elements will be
burned out in order to match with the new printer. In FIG.
6, a slash is added to the heating element RN to indicate
that the heating element is burned out.
[0082] By externally transmitting the heating element
selection signal, the high-voltage signal is frequently ap-
plied to the VHV terminal to burn out the heating element
RN. Thereby when the Vcn is selected, the current path
between the MNN and the input signal VHV is broken
because the heating element RN is burned out. When
detecting the heating element, the burned out heating
element will not be detected, resulting in matching with
the printer. The process can be as shown in FIG. 7.
[0083] Firstly, a selected signal is sent to the ink car-
tridge, the high-voltage pulse signal is inputted to the VHV
terminal, and then the feedback signal is correspondingly
detected. When a reduced feedback signal generated
after the high-voltage pulse signal is received, it indicates
that the heating elements still work and are not broken.
It is necessary to resend the selected signal to the heating
elements, and the high-voltage pulse signal is inputted
to the VHV terminal until no reduced feedback signal is
received, and the burn out process for the heating ele-
ment will end.
[0084] Furthermore, after the corresponding feedback
signal is received, the target signal will not be sent and
only the high-voltage pulse signal needs to be sent to the
VHV repeatedly until no corresponding reduced feedback
signal is detected, as shown in the FIG. 8.
[0085] After burning out, the heat elements are perma-
nently broken. When applied in the new printer, the bro-
ken heat elements will not be detected, so that the ink
cartridge can be reused and applied in the new printer.
[0086] According to the above method for reusing the
ink cartridge, the present disclosure further provides a
system of reusing an ink cartridge, which will be de-
scribed in detail below.
[0087] Referring to FIG. 9, the system of reusing an
ink cartridge can be showed. The system includes:

an element detecting unit 210 configured for detect-
ing each of a plurality of heating elements in the ink

cartridge, wherein the plurality of heating elements
are located on both sides of nozzles of the ink car-
tridge;
an element analyzing unit 220 configured for deter-
mining one of the plurality of heating elements not
matched with a printer as a target heating element
according to a detecting result; and
an element operating unit 230 configured for burning
out the target heating element.

[0088] In the system of reusing the ink cartridge, the
element detecting unit can detect each of the plurality of
heating elements in the ink cartridge. The element ana-
lyzing unit can determine one of the plurality of heating
elements not matched with the printer as the target heat-
ing element according to the detecting result. The ele-
ment operating unit will burn out the target heating ele-
ment. Therefore, the target heating element will not be
detected, the ink cartridge will match with the printer in
new version, resulting in the ink cartridge can be reused
and applied in the printer in new version.
[0089] In one embodiment, the element operating unit
230 can turn on one end of the target heating element
and apply a driving signal to the other end of the target
heating element.
[0090] In one embodiment, the element operating unit
230 can send a target signal to the ink cartridge, and a
control tube of the ink cartridge is turned on according to
the target signal in order to turn on one end of the target
heating element.
[0091] A high-voltage pulse signal can be applied to
the other end of the target heating element.
[0092] In one embodiment, the element operating unit
230 can apply a first detecting signal to the other end of
the target heating element, receive a first feedback signal
of the other end of the target heating element, and judge
if the target heating element is burned out or not accord-
ing to the first feedback signal. If the target heating ele-
ment is not burned out, the step of applying the driving
signal to the other end of the target heating element will
be repeated.
[0093] In one embodiment, the first feedback signal
can include an electric potential of drive end of the target
heating element. If the electric potential of drive end of
the target heating element is the same as an electric po-
tential of the first detecting signal, the element operating
unit 230 will judge that the target heating element is
burned out.
[0094] In one embodiment, the detecting result can in-
clude state information of each of the plurality of heating
elements.
[0095] The element analyzing unit 220 can obtains
state information of preset heating elements matched
with the printer, and determine one of the plurality of heat-
ing elements as the target heating element according to
the state information of each of the plurality of heating
elements and the state information of preset heating el-
ements.
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[0096] In one embodiment, the element detecting unit
210 can turn on one end of one of the plurality of heating
elements, and apply a second detecting signal to the oth-
er end of the one of the plurality of heating elements; and
obtain a second feedback signal of the one of the plurality
of heating elements, and obtaining the state information
of each of the plurality of heating elements according to
the second feedback signal.
[0097] In one embodiment, the element detecting unit
210 can send a selected signal to the ink cartridge, turn-
ing on a control tube of the ink cartridge according to the
selected signal in order to turn on one end of the one of
the plurality of heating elements.
[0098] The element detecting unit 210 can apply a pre-
set low-voltage signal to the other end of the one of the
plurality of heating elements.
[0099] In one embodiment, the second feedback signal
includes an electric potential of drive end of the one of
the plurality of heating elements. If the electric potential
of drive end of the one of the plurality of heating elements
is different from the second detecting signal, the element
detecting unit 210 will judge the one of the plurality of
heating elements is normal.
[0100] The system of reusing the ink cartridge in
present disclosure can be corresponding to the method
for reusing the ink cartridge, and the technical features
disclosed in the embodiments of the methods for reusing
the ink cartridge can be included in the embodiments of
the system of reusing the ink cartridge.
[0101] Based on the method for reusing the ink car-
tridge, the present disclosure further provides a readable
storage medium and a reused ink cartridge.
[0102] A readable storage medium can include an ex-
ecutable program. The executable program can be exe-
cuted by a processor to perform the steps of the method
for reusing the ink cartridge.
[0103] In the readable storage medium can perform
the following steps of the method for reusing the ink car-
tridge by the executable program. Each of the plurality
of heating elements in the ink cartridge is detected. One
of the plurality of heating elements not matched with the
printer is determined as the target heating element and
will be burned out. Therefore, the target heating element
will not be detected, the ink cartridge will match with the
printer in new version, resulting in the ink cartridge can
be reused and applied in the printer in new version.
[0104] One skilled in the art can understand that all or
part of the process in the above embodiments can be
completed by a computer program to instruct related
hardware, and the program can be stored in a non-volatile
computer readable storage medium. In the embodiment,
the program may be stored in a storage medium of the
computer system and executed by at least one processor
in the computer system to implement steps of an embod-
iment including a method of reusing the ink cartridge as
described. The storage medium may be a magnetic disk,
an optical disk, a read-only memory (ROM), or a random
access memory (RAM).

[0105] Referring to FIG. 10, a reused ink cartridge is
provided. The reused ink cartridge 1000 can include a
plurality of heating elements. The plurality of heating el-
ements can be located on both sides of nozzles of the
reused ink cartridge.
[0106] The plurality of heating elements can include a
target heating element not matched with a printer, where-
in the target heating element is burned out.
[0107] It should be noted that the plurality of heating
elements can be located on both sides of nozzles of the
reused ink cartridge. The number of nozzles can be one
or more. The function of the plurality of heating elements
is to excite ink to spray. The plurality of heating elements
can be various devices to generate heat controlled by an
electrical signal, such as a thermistor or the like. One of
the plurality of heating elements which is not matched or
compatible with the printer is determined as the target
heating element and will be burned out. Therefore, the
target heating element will not be detected, and the ink
cartridge will now match or is now compatible with the
printer, resulting in a reusable ink cartridge that can be
applied in the printer.
[0108] The reused ink cartridge includes the plurality
of heating elements located on sides of nozzles of the
reused ink cartridge. The plurality of heating elements
include a target heating element not matched with the
printer and burned out, that is, the target heating element
can not be used normally. Therefore, when the reused
ink cartridge is applied in the printer with a new version,
the target heating element will not be detected, and the
ink cartridge will match with the new printer. That is, the
ink cartridge can be reused and applied in the new printer.
[0109] Referring to FIG.1 1, in one embodiment, the
reused ink cartridge can further include a plurality of con-
trol tubes and a heating element controller.
[0110] Each of the plurality of heating elements can be
correspondingly connected to one of the plurality of con-
trol tubes. The heating element controller can be con-
nected to the plurality of control tubes.
[0111] The heating element controller is configured for
receiving a target signal, and turning on one of the plu-
rality of control tubes correspondingly, in order to turn on
one end of the target heating element.
[0112] In this embodiment, the reused ink cartridge in-
cludes the plurality of control tubes and a heating element
controller. The heating element controller can receive the
target signal and control station of the plurality of control
tubes, in order to select and burn out the target heating
element. One end of the target heating element can be
turned on and the other end of the target heating element
can be drive by a driving signal to burn out and by a
detecting signal to detect whether the target heating el-
ement has been burned out or not.
[0113] In practical application, in order to detect the
quality of the heating elements in the ink cartridge, the
quality and type of the ink cartridge will firstly detected
when the printer is just powered on, which is designed
by the OEM manufacturer. When the printer sends a de-
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tecting signal to the heating elements, the heating ele-
ment control logic will select one or more corresponding
heating elements, and the heating elements gives a cor-
responding feedback signal to the printer. When the feed-
back signal is detected, it indicates there is a heating
element and the heating element works well. When the
feedback signal is not detected, it indicates there is no
heating element or the heating element is damaged. In
this way, the printer can detect the quality of the heating
elements in the ink cartridge, thereby ensuring the quality
of printing.
[0114] In one embodiment, the reused ink cartridge
can be made by a burning out device of ink cartridge as
shown in FIG.12. The burning out device can include an
MCU control unit (Microcontroller Unit), a key inputting
unit, a prompt sound outputting unit, a status display unit,
an electric level conversion circuit, a feedback element
detecting unit, and a high/low-voltage control unit.
[0115] The MCU control unit is a control chip of the
burning out device. The key inputting unit can be an ex-
ternal input device for prompting whether the ink cartridge
is installed in a right place. The prompt sound outputting
unit is configured to output a prompt sound, indicating
whether the operation of burning out is successful. The
status display unit is used to display the starting, success
and failure information of the operation of burning out.
The electric level conversion circuit is configured to con-
vert the low-voltage signal of the MCU control unit into a
9V or 15V control signal required for the ink cartridge.
The heating element control unit is configured for select-
ing the target heating element inside the ink cartridge.
The feedback element detecting unit is configured to con-
vert the feedback signal of the heating element into a
recognizable signal for the MCU control unit. The
high-/low-voltage control unit is configured to output a
low-voltage and small current signal when reading the
state of the heating elements, and to output a high-volt-
age and high-current signal to burn out the heating ele-
ments. A heating element inside the ink cartridge is la-
belled as RN, and the control tube that controls the con-
duction of the RN is labelled as MNN.
[0116] Referring to FIG. 13, the process of the burning
out device of the ink cartridge is as follows:

1. After the ink cartridge is mounted to a preset po-
sition on the burning out device, the key inputting
unit inputs information that the ink cartridge has been
mounted in the preset position and sends an instruc-
tion of starting a burning out operation to the MCU
control unit.
2. The MCU control unit updates displaying content
of the status display unit, and the displaying content
will be "starting the execution of burning-out opera-
tion".
3. The MCU control unit sends a command for se-
lecting the heating element through the electric level
conversion circuit, outputs a low-voltage and small
current signal through the high-/low-voltage control

unit, and reads the state of the current heating ele-
ment through the feedback detecting signal unit.
4. The MCU control unit completes the detection of
the state of all the heating elements by repeating the
above interaction with the electric level conversion
circuit, the high-/ low-voltage control unit, and the
feedback element detecting unit.
5. The MCU control unit determines whether the cur-
rent ink cartridge is an old version or a new version
by the internally stored state of the heating elements.
6. If the ink cartridge is an old version, the MCU con-
trol unit selects the target heating element by the
electric level conversion circuit, and controls the
high-/low-voltage control unit to output a high voltage
and a large current to burn out the target heating
element.
7. The MCU control unit controls the target heating
element to be burned out by the electric level con-
version circuit, and controls the high/low voltage con-
trol unit to output a low voltage and a small current
to detect the state of the target heating element.
8. If it is detected that the target heating element is
successfully burned out, the burning operation of the
target heating element ends.
9. If it is detected that the target heating element is
not burned out, the steps of 6 and 7 are repeated
until the target heating element is burned out.
10. If it is necessary to perform a burning out oper-
ation of a plurality of heat elements, the steps 6-9
are repeated.
11. After all the target heating elements are burned
out, a successful prompt sound is output through the
prompt sound outputting unit, and successful indica-
tion information is output through the status indicat-
ing unit.
12. In the step 6, if it is detected that the ink cartridge
is a new version, step 11 is directly performed.

[0117] The technical features of the above-described
embodiments may be combined in any combination. For
the sake of brevity of description, all possible combina-
tions of the technical features in the above embodiments
are not described. However, as long as there is no con-
tradiction between the combinations of these technical
features, all should be considered as within the scope of
this disclosure.
[0118] One skilled in the art can understand that all or
part of the process in the above embodiments can be
completed by a computer program to instruct related
hardware, and the program can be stored in a non-volatile
computer readable storage medium. In the embodiment,
the program may be stored in a storage medium of the
computer system and executed by at least one processor
in the computer system to implement steps of an embod-
iment including a method of reusing the ink cartridge as
described. The storage medium may be a magnetic disk,
an optical disk, a read-only memory (ROM), or a random
access memory (RAM).
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[0119] The above-described embodiments are merely
illustrative of several embodiments of the present disclo-
sure, and the description thereof is relatively specific and
detailed, but is not to be construed as limiting the scope
of the disclosure. It should be noted that a number of
variations and modifications may be made by those
skilled in the art without departing from the spirit and
scope of the disclosure. Therefore, the scope of the dis-
closure should be determined by the appended claims.

Claims

1. A method for reusing an ink cartridge, the method
comprising:

detecting each of a plurality of heating elements
in the ink cartridge, wherein the plurality of heat-
ing elements is located on both sides of nozzles
of the ink cartridge;
determining one of the plurality of heating ele-
ments, which is incompatible with a printer, as
a target heating element according to a detect-
ing result; and
burning out the target heating element.

2. The method for reusing the ink cartridge of claim 1,
wherein the burning out the target heating element
comprises:

turning on an end of the target heating element;
and
applying a driving signal to another end of the
target heating element.

3. The method for reusing the ink cartridge of claim 2,
wherein the turning on the end of the target heating
element comprises:

sending a target signal to the ink cartridge, and
turning on a control tube of the ink cartridge ac-
cording to the target signal, such that when the
control tube is turned on, the end of the target
heating element is turned on;
the applying the driving signal to the other end
of the target heating element comprises:
applying a high-voltage pulse signal to the other
end of the target heating element.

4. The method for reusing the ink cartridge of claim 2,
wherein after the applying the driving signal to the
other end of the target heating element, the method
further comprises:

applying a first detecting signal to the other end
of the target heating element, receiving a first
feedback signal of the other end of the target
heating element, and judging if the target heat-

ing element is burned out or not according to the
first feedback signal;
if the target heating element is not burned out,
repeating the step of applying the driving signal
to the other end of the target heating element.

5. The method for reusing the ink cartridge of claim 4,
wherein the first feedback signal comprises an elec-
tric potential of drive end of the target heating ele-
ment, the judging if the target heating element is
burned out or not according to the first feedback sig-
nal comprises:
if the electric potential of drive end of the target heat-
ing element is the same as an electric potential of
the first detecting signal, judging that the target heat-
ing element is burned out.

6. The method for reusing the ink cartridge of claim 1,
wherein the detecting result comprises state infor-
mation of each of the plurality of heating elements,
the determining the one of the plurality of heating
elements as the target heating element according to
the detecting result comprises:

obtaining state information of preset heating el-
ements, wherein the preset heating elements
matches with the printer; and
determining the one of the plurality of heating
elements as the target heating element accord-
ing to the state information of each of the plurality
of heating elements and the state information of
preset heating elements.

7. The method for reusing the ink cartridge of claim 6,
wherein the state information of each of the plurality
of heating elements is detected by:

turning on the end of one of the plurality of heat-
ing elements, and applying a second detecting
signal to the other end of the one of the plurality
of heating elements; and
obtaining a second feedback signal of the one
of the plurality of heating elements, and obtain-
ing the state information of each of the plurality
of heating elements according to the second
feedback signal.

8. The method for reusing the ink cartridge of claim 7,
wherein the turning on one end of the one of the
plurality of heating elements comprises:

sending a selected signal to the ink cartridge,
turning on a control tube of the ink cartridge ac-
cording to the selected signal, such that when
the control tube is turned on, the end of the one
of the plurality of the heating elements is turned
on;
the applying a second detecting signal to the
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other end of the one of the plurality of heating
elements comprises:
applying a preset low-voltage signal to the other
end of the one of the plurality of heating ele-
ments.

9. A system for reusing an ink cartridge, the system
comprising:

an element detecting unit that detects each of a
plurality of heating elements in the ink cartridge,
wherein the plurality of heating elements is lo-
cated on both sides of nozzles of the ink car-
tridge;
an element analyzing unit that determines one
of the plurality of heating elements incompatible
with a printer as a target heating element ac-
cording to a detecting result; and
an element operating unit that burns out the tar-
get heating element.

10. A readable storage medium comprising an execut-
able program, wherein the executable program is
executed by a processor to perform the steps of the
method for reusing the ink cartridge of any one of
claims 1 to 8.

11. A reused ink cartridge, comprising a plurality of heat-
ing elements, the plurality of heating elements are
located on both sides of nozzles of the reused ink
cartridge;
the plurality of heating elements comprise a target
heating element incompatible with a printer, wherein
the target heating element is burned out.

12. The reused ink cartridge of claim 11, further com-
prising a plurality of control tubes and a heating el-
ement controller connected to the plurality of control
tubes;
each of the plurality of heating elements is corre-
spondingly connected to one of the plurality of control
tubes;
the heating element controller is configured for re-
ceiving a target signal, and turning on one of the
plurality of control tubes correspondingly, such that
when the control tube is turned on, the end of the
target heating element which is connected to the
control tube is turned on.
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